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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a charging 
device for a motor-driven vehicle capable of 
charging a secondary battery by shorted capacity 
while parking and the like by constituting a 
function of automatically charging the secondary 
battery even when a main switch is in an 'off state. 

SOLUTION: In a charging device for an motor-driven 
vehicle 20 provided with a generator 1 and the 
secondary battery which is charged by the generator 
1 whfle traveling and which supplies power to a 
driving motor 3, the residual capacity of the 
secondary battery is detected periodically in the 
'off state of the main switch 5. When the detected 
residual capacity is equal to or less than a given 
value, the generator 1 is started to charge the 
secondary battery 28. 
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®mtmmm&T<Dm\z\z±mj!mnflii'Z'T&&&W) 

[f#jfc«3] iS*^2tC*V^T, -hSB^mife^X^ 
tt-hfBj!Smmm>'X7 i A£effrU JtfB-fe^X:? y 

g. 

>b —jznM^.<Dmffi.$:?t- -r -s^s* > * 7 [as§ 

<h, ±13— ^mffifr £|g®HE— ^"\©tl$t>^-7t 

t Lit -rsm**w<D5fesge„ 

izm-3^xmm*:-?<Dm±w®iii?j$:3it!sbTjs&. m 
m=t - ? © m& m * & ±.mm±Vf®m ti jwt k Siwts 
«fc ^ tc ufc d £ &¥fmhTznm&m<D3&nmw<, 

[0 00 1] 

mmmizkioiEnztL&tt^izmm^-fKDnmiite 

[0 0 0 2] 

[0£3fe©i£ffi] 55t81tLT. I>y>tl>y>7? 



fcS^. JRiWX^-X-^*Mlt»A^>X, nxhfCD 
8j£*>£©fW*Wa&-5. £<D&ft/jN£!©*W«?&&-5i> 

[0 0 0 3] 

X-f y^**? t3fc«*CFI|-C-&o*K ©3E 

[0004] ±E«e*©isi«j6*c**-cfcs 

n&t>©T*?K *-f >X-f-y^S:*XtCLfc^t?*> 
[0 0 0 5] 

[&JS£#?fc-f 3fcJ6©#|g] lf*^l©^^tt« 5§H 
f£ffi»HE— * ©«iH £ & -5 x^m?fe L 

5ttt«T© tc «_ht 3fg® mm v x ± 

[0 0 0 6] »*^2©^igtt, »*« 1 fc&Vvr. ± 

* tc «±ibkki^e - ^ ©mil <t ^ -s mnmm -> x ^ a 
m<n&m2nrc&®m&f%femjzk-F<Dmz\z±mmnn 

[0 0 0 7] »*S3©f6iH »3}<JB2{c*ViT, ± 
IB^H^v-X^AW-fe^X^ i7#:©fflftX«^M 

S«JWT©*#^«_hf3^m?te->X^A*e«»L.. _t 

[0 0 0 8] IS*«4©^«, Bi*JS3fC*5^T. Ji 
IS^mffiv-X^A©®!))^ ±f3-fe;UX^>yi7^©^ 

t3^*?a->x ^ a t?^a n>tm^ »c j; o -feji^x 37 
[0009] m&m 5 ©^^a, if im 1 tr*5v>T. ^ 
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ft m x > v > t. m x > s? > tkij; $ ft -s mm s & -a 

[0 0 10] »*JS6©fg^tt. W*3«2Xtt5fc*^ 

[ooii] tnntm7 nstmtt, m^m6\z^x, 5g 

$r*«6T*5#, &iJ^-*©g#ttl?j£±fEg;*:fF#aj 
[0 0 12] 

[*w©f^fflja*] tunsrn i ©sbwk Ana. *-r>x 

3fe*r*«fc'3K:b;fc©T?. #jtff«f©ffl#RHWS*iJffl b 

[0 0 13] »*B2©3B9Ite«kfttf, JifBie^gBi: 
bT. ±IB—;^tt£as«TSi £*>£«■&*—:*©« 

tC «fc -=> T^ffT^ -5 itfe C: A <7— ^Rftz-jmm-c 

**!5Jlt*JT?*, Mftttft©£tMMn&tt-t>9jg£fT 
^f©fea6©m^S:^AT*5< Z\iztfX£Z>. 

[0 0 14] tg#^3©fgiJ)3t;;J;tUS» iBnWA^XT' 
A©-tr;UX* v &ft<Dm&XlS9VHM&&8Lmm.8t&TF 

[0 0 15] »*3B4©«^»=J:ftH. -kfE»f^?|ti-> 
X^rA©®!^, Jtt3ir;WX^y£#©Sliigffigj£rF© 

^w^ictt. ±mmnmm^x7-A-nmm^nrz:mtnz 

<£t)±)\sX*-yPfr$:mm?2><k?\Zlstc(DT'. 
^Tr^MS^*^TJWT©S{£iac{ST Lfc»#Tt» 

? A © *#i£T £ tel jgT * -5 . 
[0 0 16] §f^5©%iqjCJ:ft«, >X-f 

b^HT-^mffiw^msftfeS^a^m^ffi 
£tf©i$ tc «±iBx > 5? >^®^a &mm b t±ibx#; 

«S6S:^cm-r-5J:^lc:bfc©-r> ^P#P.S]£fiJffl bTX 

sti^^^ci^t, ran 



«*©*V»ftlraa«f^»SE4R3£fT«P©fc«)©«**»AT 

[0 0 17] |»#fl|6©*i|W;:J:fttf, ±fB3g«3£M^ 
"ax^ma^©^^ 7t <5;fe® * >=f!7 [HISS 
±12X^**^^*1^:— iS"^©«diti£:^->^-7-r 

&m\zmcTmmfflwtz>£o\zLr£<DT\ %m, mm 
ntft&mmzmmT'gz. 

[ooi8] mz-U. HEft*iz£i\,>T. -Ammnmm 

b. mm*>-*ym&*m<z\t\z&K), tmrnrnmn 
3tftir\zmzLnwi j $>5&mm.\z «t -a mmmmittmnm. 

[0019] »*«7©5!?q(cj;ti^ mmmmv>m± 
mt!izm^TmM^-*<Dm*m-®iiit}&j!i<.ibT& 

^^-^©g^m^^ilBMTtffF^ffi^JWTC^ 
-^^@SM©S7cfl : ^lli^«-h©ai^$:M*-r-5>- 

\z <t s a- -7 —sr t? > £l»jt-e# -5 „ 

[0 0 2 0] 

jgffi.*ittw-r-g>fca?)©0Tfe o.iai te#gd§pt£©3fc 

#©{»J®0, 0 2 lilflf MiyXrA»i^I, 0 
3 tt^fi^v-X^A©^ > h D — ^©Httg-7*n ^ 

0, m4~~m7\i3m./mnMmm&<DWiVFWLmm. 0 

[0 0 2 1] 02tC^^T. Jiie«5)(sfffl;?affii!j->X^A 

itmmmm^x^A (fo it, ffi»»SB2i:T«!^ 

7" A 1 T5g^b^7a?r±fBffii)jSa2©TOqE- : $' 3 

Kefirs c t(Cck o gMxift* 2 o $^fT$ -e-^. 1. 1. 

b\Z, ±ffi®73fCJ:D/N*y^U (x^«k) 2 8^361 

tc<t^)g*i±i7jtc^b. ±$Emmmmmmi(Dmmmt) 

tf^fc-tzm-Sizii. Cl©^£^j5tn>vrU 2 8^e>© 
«^{C«t0*t>ft-5o 
[0 0 2 2] ±fB^@ft6>-X5=-A 1 tt, 

b. $^>iC^ffl©?g»€r^m«i^^9(ca;0±IB-fe;U 
X ^ y 7 izm&T Z Z\£\z<i: 0 «^$r^^-T -5 «fc 
5tC^oT^.5„ Sfc, 41iSlfH?i6->XTA10& 

[0 0 2 3] ±fB*^^8«, 7K^>i'4 3rt©*^ 
^ftlSffl ©tK# > y 4 4 iZ «t 0 JifB-fe JUX ^ y ^ ^ 7 
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5 LT*^ >i/ 4 3 (*] CRt «t O K«J«SttT ^ 

[0 0 2 4] ±8Effl««i»3R 9 tt, SB£©jiS!82 5 b 
rtfCiE«StlfcJ l ft3gJ7r>3 lfCtDAy^U 2 8©Ji 
Hfc**£!R3li*AU »*Abfcffl»*±8B-t;PX^ 

6K«k!D±S2ii®8&2 5 b*> 6 Ctl* 
^4 3^triUiR$n.2.. 

[o o 2 5] -hiB**0tt&jft 6 tt, **/-;w>*5 

0 i. iD^H 5 1a, Mm® 5 1 b&tfftfe&Jl 5 1 c £ 
■ift'J7*-7 (SISi) 5 It, COtMSfi5 
2 i*flix.TV>*. JiJEU7*— V5 lit. SDii§i5 1 

A-t77>5 l d»6«M&3n&ffift&®jBH(zJ:D 
[0 0 2 6] ±aE»iBSnfc*jRjtf^a. _tfBCO<£i« 

2 \zmm^%mmm®<Dmtp<pT°K fornix > 

75 2 a*>£CD^a*ii£-$*U SfcJ^lffl77>5 2 
b 9 «aj 3 n, *r<D&\Z±X&-k)V7>? y 

[0 0 2 7] _hfBfg»jgg 2 {4, ±e*8»*»>'X7 1 A 

a «fc 0 , ±fBSid-$S# 2 0 ©X o y h)VW y Zflfi 
e><©A*Jt^tJSUTDC/DC^lftg (*73i8fi88) 
2b«HT ; E-j'3l:«»U 2 o&t 

ft) 2 8£jte*-r*«k'5K#|j*SnT^*. ±fBitB»tt 

fBA'^y 2 8O«73(C<fc0«fen-5„ 

[0 0 2 8] 03<D£ffiJffl5»(C^T<fcpfC. ±fED C/ 
DC^&§§2 btt. ±iaB»tft->XfA 1 tAyfU 
2 8i©rat^ffi$tlT*0. KDC/DC^&gg2b 

•5J:5{CC©DC/DC^fi2 btt3>hD-54* 

[0 0 2 9] ±§BFC3>hP— ^4«H3ir^-T«*g 
£WT£. BP*>. ^n>hD-7 4lt ±tLT, JhfB 
«8»«»v'^t-A 1 2ftCAEMSC 2 SKEt4fc»0§ 

^AmigftdWSSBg) 1 1 <h> /1yf'J 2 8©3fem«tg£ 



95 («tt3S«s«fffi!«Mg) 13t, «m. HSit«!ffigB5 3 
a, 5 3 b£tfbTA*3nfc«»«»>'A7\k 1 ©* 
EE. «*fcX^»T^— ^©**l**ttia*Rirr« 
FCHJ73Sd?ffi5 3 £, ^2/7-U**tfi«fcatJV»T 

*^©**flfSffla*K3fcl,|liBU-f >y^3 2 a, 
3 3a (U U-> £HM?-«^«m*«MMi 1 4 <h 

[0 0 3 0] ±I23> hn-^4-m> *-f>A-fy^ 

7lfc9#W >^-7i-X 15a i£^LT/-f >X^f y 

miUfelffliaJl 1 <tUT©^Hg(Cj;D. 3>hP— 

X15b, 15c^LTt-^3>hn-72a, D 
C/DC«t(ffl2 bOf«^73n5. &43, ±IHffi 

«UHi*ttiBT?tt, — jei»na«ic^<7i9mMUff i 8 

38»6^-f V— A^OttU^^n. Sfc^-f >X< y^5© 
[0 0 3 1 ] SfciiH^'f >X-fyf 5CD*7©«, — 

**gitwfflisi5 1 2ibT©«tgtx<to. tjnm»ett 

T?&ttn«F CiBlfflWfas 12a CjBKS^ilWttiA 
Sft. -f >^-7i-f X 1 5 d 5^bT^ftt>t7fi 

AtDAXiUll 2 bCtttftSJl. -f^-71^7,15 
c S^bTDC/DC«WI2 biC^lEfiWIU^ 
$n-5o &*5, ^l©?tm*gitftilffllgpi 2tCtt, DC/D 
C^16S2 b^e>©3feSeS5*«li8S'fe>-y-l 9fCi»9^ 

tcem^n* msft^aigBi 2e^LTA^nt* 

[0 0 3 2] ^^Trj^!(Bf«?ik->x^A ITS. fE«f£ffl 
^©If^fT+tSafC^^^V^ BE^^^tfJ'glfi 

jfcnmmizk v smmzmnnm^x^A 1 a«jg»-r-s 

[0 0 3 3] -ti-r^M^ffiTtt. tKiSHCJSUT*^ 
mft->X^A 1 ©Sft^S*S^©#^i/»lSji*a.— tf*t 

1 2 f SriSttTtiS, C©OL— tfx-f 1 2 f ©:*> 

[0 0 34] ±IBIg«ijlte$iIffllgg 1 3 t UT©^gg{C«fc 
0. ^-fv-KJ:*-jfe«rlB«OWiB«iR»r. 
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■fc>-y- 1 3 a tc«k Dttasft&fl.gtfiaaH' >?-7i 

-fX15e, fig&m^l 3 b^LTM^&^Sft. 
SMliyXfA 1 <D±)IX5> y yft 7 ©aS^-f 
>^-7x<7. 15c, SK«ffiffl5 1 3 c ^LTi* 

m S ti & fc: fi. A y u ae* fc: H to 0 «6< i8» 

[0 0 3 5] C©««j»Efc:*l»Ttt. ST. DC/D 
C^»S2 b©*lp«BEe*«!!)BISEK:«kO DC/DC* 

mm 2 b^ewajMM^ns. -r*£nftK:«fc»)*R 

[0 0 3 6] ^UTiiB&fflSftfcirJk/^y^ftit* 

z/zt-a i ommmmmmztiz. z\e>&mmmzt$ 

P^£ft. DC/DCSEtft»2b*»6©tB*Jtih3&»««» 
©*"&, DC/DC«iMI2 b*6JHASnftij^fflt 

&fte>nMz& K) t)V7s*?y yft 7 ©«StK*S«6-5* 
jS*«ffll/TfeSK £©*^. D-fe;H*3«B 

[0 0 3 7] BUiW.kStClUTAy^U 2 8^^c«$ 

ft. *^a*i0a©*©jaflEJi#*«iiBSftfca. n> 

[0 0 3 8] MSftaft^Xr-A 1 tt5£«fc#Hi& 

Bmnm&ftv&m • mfazmws.&m****.*. z<d 
izib-tzjiz.pypmzTK.ftmmtimmzti. sfe^7i 

mmm&^xit. ±ie©t— &mmiz£z>mm&m!&T 
%m-&&m*T. um&^K ±g-2n:z>x.it)\z±$&$iiii 

y y >tt(iIS5-B-^V^figi:-r^©^a* UH. 
[0 0 3 9] S&KSfc, I^my7>fAllt -feJU 

[0 0 4 0] ±IBz:^S&«8ft'lffl)aB 1 4«£TF©«fc3 

\zmm-?z>. -htEm/E^ffigp 12c, ©g^asp 1 2 d 

RZfMSiL8itii& 1 2 e£:frLT^&£ftfcA*y^'jm 



SB 1 4 a tCT A* y =r U s&S^tf-S $ ft. y 7- U §fi 

SKI 4(r t fc9lglifc ; E-*3-x©S*!f§tH# (ttiTjfWEB 
fit) #*tHF2ft3. 

[0 0 4 1] -tUT^E— *HJ2jf|-»«2 c tr±SB-^m 
ttftHMfflW 1 4 &tf ±fS F C ffi73i^gB 5 3 If** <E> 
ftfcg^WF§til73^A73$ft^<i:<!:fc(r. XOyhW 
>1t2 d{C«t0^tB$ftfc^D-y hJHB«*«-f — 7 
x-fX 1 5 f Sr^LTATj^ft. ifttCctO±fBg^:« : 

^fflTJ^iSff^ft, C©t-^Mf9f^7)H >5--7i 
^7vl5 g^LTt-^a>hn- ^2 atCiiJTJSn 

[0 0 4 2] -7j. JifB^SttffgE 1 4 aTftffSftfc 

ummmfi%m^-y^ywm3 2, nm.*>*yM&3 

3{CtU73$ft«). C©*«*>*7iaB3 2ttWBHX-f 
(UH 3 2 atA-y^UfliJ^©*^©^^ 
«y-ft-H3 2bi*»54!), *fcSS[©^>*7lHlS§ 
3 3ttHBi;Wy?- (UU— ) 3 3at/^f'J*>6«) 

E^«, ttfl^->^-7|HlgS3 2, 3 3(lA7fU2 80 

[0 0 4 3] Z\Z-e±iimm^ y^3 2 a, 3 3a(J 
04~0 7fC^'T^-C , ISEB$ft.5o IP*., 

f32 a&tf;»®lllB;*.-1'y? L 3 3 a ©M77<h *>IW<i& 

^•T-feo. ^muBBix-r y^3 2 attgfl-e. mmmrny, 

-fyf3 3 attMt&oTVi*,, £ <E>f£0 6 tt3fc«ttit 
itU ftrnttlfWr**^*©. 5t*5BKX-f ->^3 

2 a«sfl-e. wmmmy.-i v^3 3 attHt&^tn 
mtrv$>K>, nnfflfflx-f v^-3 2 a, ^mwiHX'r^ 

^3 3 a©M73<hfcE/l<fc&oT^-5„ 
[0 0 4 4] C^T3fe«^ih*^<i:LTtt. A'-yrUI 

U ^«*<m^©^SSBj«E«!HF»it'»-5 r $ftT 
[0 0 4 5] Sfc»S*ih*fl=«i:LTH. AyfUti 

xi4TEiiofit>*\ ««a«sftT*o. 
mmz&zziiitimmztiT^z. 

[0 0 4 6] ^rLxmHZ^t^m-m^2 0lC±fBj^ 
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L.2 ltt. iWSBflD'Sy hVW^2 1 a^&T^&T* 
fca§tf**-f >/Vf72 1 b©Ta§K£. ^-*f«-y-f 
F/W72 lc, 2 1 c£g!^U SIM K/H^2 1 
c, 2 1 c£lft*¥fc«b&fc»ftUT«*©J6fMS2 i 
d£ffi*j£U Z\n*Zb\Z'&1j®tb±.-}j\ZT£&l,tz.9'( 

[0 0 4 7] ifB'N-y h/H^2 1 adcfcDittr?* — ^ 
2 2^&*#(S]eaEtr<gS$n, Kwf7*-i7 2 2CDT 
STWIft 2 3 iWlteSn, ±*KSlft/N> h*;W 2 4 #B 
jeanTIr**. SfcifB+M' H/H^2 1 c<D±Jj\Z\± 
~s— b3 Odt^tKSnT^D, ±IBW7*-^ 2 2CDJ^ 
ffl, $fl:71/-A2 1 Ofi*«ffltt«tJgJBO*ff*/t- 

2 5-eB£trct^3o 

[0 0 48] £fc±f3-*M KA-f 72 1 c <D&JSMtb± 
[0 0 49] *fc±IB*#:7 U— A 2 1 ©fc&©J£«§B 

2 id, 2 i dmiz%km-ztirz3£i$yu-i±2 1 e, 2 
i e ±\z. ±mmpmi&z>'XT2± 1 ®-tr;ux^ 7 

B:UU:fB18S!)gg2©A*-;/^>J 2 8mJ)W®2fttz5— 
•»^10*SMSnW5. Sfe^-y>yi OCD 
±ffliJfC±IB*^ >?4 3 *fc*fls«»K±IB> * / 
-JP*>*5 0««t$ftTlf>*. &*5 5 0 a«Mgfl 
#. 5 0 bteffiTjpg^T&So 
[0 0 5 0] ^l,T±fE##:;*JA*— 2 5 F*JK«±IE'ir— 

o(ct"i^T^fT®«:^A-r-5^ja8S2 5 bam 

j££ tTCfe 0 , K^SSS 2 5b K>mm a 25 a ttiMlW 
73t'(6]ltTBgPLT^-5„ Sfc±fB«®SS2 5 bO±fB 
>>7l 0APgPC±fB^a]7r >3 l#gBM£tx 

sfcy-->>y i o^tafe^a«±fB^iS'y 

— JU*>*5 0*«E«3ttfc#ttlB&2 5 c£iioTi|fttJ 
□ 2 5 d#><=>*im:#liJ£tt5. 

[0051] *mmi&m<Dmftzm8(D7n-^v-h 
treses® • ^KihyD^^A^x^- h-r^<t, 
u fl-BBm^. mtf^w >x-r>.y^ 5©* >^tBm^ 

•AttffijWKRfcsn. ngBit^ws^^j^^n-g) (x 

^•y7S 1~S 4) . 

[0052] *««^#*-r>x-f y?-:j->«tHe^-c 

3 2 a, 4fc«:*>:*:7X-f y^- (feflffl U U— ) 3 3a 



-f-y5 1 A^>$n-5 Ury7"S5, S 6) . £fc:x— 
IfWfe^-f y^l 2 f , AyT-'J«HE, /XyT-USft. 
XOyhJUBS^AASn* Wry7"S7~S9) £ 

0 ) ■€• LTA' v =T U ^fi*«m^«£AT© A* y y- 'J *ZJ*l 
T»*«-&ttSfc«fflU 1/-3 3 a*St7$n Uf7 7" 

si 2) , $fcA*-y^u«mrt>si^«-ct)3a:vj«^tc 

U U- 3 2 a , 5£^ffl U U— 3 3 a «»5f # <h 
*>\Z&ft2ft Ur'^S 1 3) . ^-^MTjftWI 
(**W*U1*«) jWH*S tU t£f&IiSffi£XD-.y b)\> 

4, 15). ±ffi7T7^S 1 1 C^^TAyf 
3 2 a^7$ft Uf-^S 1 6) . *-*tH2jHIR 

5. *LT^ >X^y^5©:*>a*8MftLTV>-5Jg-& 
fcttXy-y7S 6KB3D, *7atlfc»*Ktt^7-^y 
S 1 KM-S. 

[0 0 5 3] JilBX^yT/S 4fc*t,vr, tV&fe^tfi* 
-fvI^tJbSS&l:!! t^^7fft7©M, a* 

difH$ns Ufy^S 1 8~S 2 0) . ^LTtJl' 
x * y ^#»fl[*»Bf 3£«euho»^-r . A* y t- u 

*JEl/TV>*«£Ktt:x-- tf-Bgex-f y^l 2 f *n» 
gg$n-5 (X5=-y7S 2 1~S 2 3) . 
[0 0 5 4] n— BMKjex-f s>fl2f 

Stl*«ttS3tX Uf77 , S2 4, S25) , 
Xfv7 , S lfCM-So Sfco.—- tF— i8^X-f y5=-l 2 f 
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(54) CHARGING DEVICE FOR MOTOR-DRIVEN VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charging device for a motor- 
driven vehicle capable of charging a secondary battery by shorted 
capacity while parking and the like by constituting a function of 
automatically charging the secondary battery even when a main switch is 
in an off state. 

SOLUTION: In a charging device for an motor-driven vehicle 20 provided 
with a generator 1 and the secondary battery which is charged by the 
generator 1 while traveling and which supplies power to a driving motor 3, 
the residual capacity of the secondary battery is detected periodically in 
the 'off state of the main switch 5. When the detected residual capacity is 
equal to or less than a given value, the generator 1 is started to charge 
the secondary battery 28. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Charging equipment of the electric vehicles which detect the remaining capacity of the above-mentioned 
rechargeable battery periodically where a main switch is turned off in the charging equipment of the electric vehicles 
carrying the rechargeable battery used as the power supply of a drive motor while this power plant charges during a 
power plant and a run, and are characterized by starting the above-mentioned power plant and charging the above- 
mentioned rechargeable battery when the this detected remaining capacity is below a predetermined value. 
[Claim 2] Charging equipment of the electric vehicles characterized by carrying the fUel cell system used as the power 
supply of the above-mentioned drive motor during a run while functioning in a claim 1 as a power plant which charges 
the above-mentioned rechargeable battery, starting the above-mentioned fuel cell system when the remaining capacity 
by which the above-mentioned rechargeable battery was detected where a main switch is turned off is below a 
predetermined value, and charging the above-mentioned rechargeable battery. 

[Claim 3] Charging equipment of the electric vehicles which detect the temperature or the OAT of a cell stack object of 
the above-mentioned fuel cell system, and are characterized by operating this fuel cell system so that the above- 
mentioned fuel cell system may be started when the cell temperature or the OAT this detected is below a freezing 
point, and a temperature rise required for the anti-freeze of the above-mentioned cell stack object may be obtained in a 
claim 2. 

[Claim 4] Charging equipment of the electric vehicles characterized by carrying out warming up of the cell stack object 
with the power generated by the above-mentioned fuel cell system in a claim 3 when the state below the freezing point 
of the above-mentioned cell stack object continues more than a predetermined time after starting of the above- 
mentioned fuel cell system. 

[Claim 5] Charging equipment of the electric vehicles characterized by carrying the engine power plant which consists 
of a generator driven with the engine for a run, and this engine in a claim 1, starting the above-mentioned engine power 
plant when the remaining capacity by which the above-mentioned rechargeable battery was detected where a main 
switch is turned off is below a predetermined value, and charging the above-mentioned rechargeable battery. 
[Claim 6] Charging equipment of the electric vehicles characterized by preparing the charge turning-on-and-off circuit 
which turns on and off the current from the above-mentioned power plant to a rechargeable battery, and the electric 
discharge turning-on-and-off circuit which turns on and off the current from the above-mentioned rechargeable battery 
to a drive motor in a claim 2 or 5, and carrying out opening-and-closing control of this electric discharge turning-on- 
and-off circuit and the charge turning-on-and-off circuit according to operational status. 

[Claim 7] Charging equipment of the electric vehicles characterized by asking for the maximum permission output of a 
drive motor based on the maximum output of a power plant, and regulating the demand output of a drive motor below 
to the above-mentioned maximum permission output in a claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the charging equipment of the electric vehicles 
carrying the rechargeable battery used as the power supply of a drive motor while a power plant and this power plant 
charge. 
[0002] 

[Description of the Prior Art] When it is going to constitute electric vehicles, such as a motor bicycle which carried the 
engine generator which consists of a generator driven with an engine and an engine as a power plant, the fuel cell, etc., 
there are restrictions from viewpoints, such as storage space, and vehicles weight balance, cost. For this reason, the 
method of constituting the source of power from combination of the rechargeable battery (battery) in which the charge 
for compensating a small fuel cell or an engine power plant, and a power insufficiency is possible is realistic. 
[0003] 

[The technical problem which invention makes the method of ******] Since a rechargeable battery will be positively 
used as a source of power from an engine hybrid car etc. when it constitutes the source of power from combination of 
the above power plants and rechargeable batteries, it is necessary to charge the vacant time as much as possible by 
except during a run. However, by the conventional electric vehicles, if it carries out stopping in a parking lot etc. and a 
main switch is turned off, the vacant time when charge is impossible and special cannot be used effective in charge. 
[0004] this invention is made in view of the above-mentioned conventional trouble, and makes it the technical problem 
to offer the charging equipment of the electric vehicles which can charge the capacity insufficiency of a rechargeable 
battery at time, such as parking, by constituting the automatic-battery-charge function to a rechargeable battery, where 
a main switch is turned OFF. 
[0005] 

[Means for Solving the Problem] Where a main switch is turned off in the charging equipment of the electric vehicles 
carrying the rechargeable battery used as the power supply of a drive motor, invention of a claim 1 detects the 
remaining capacity of the above-mentioned rechargeable battery periodically, while this power plant charges during a 
power plant and a run, and when the this detected remaining capacity is below a predetermined value, it is 
characterized by starting the above-mentioned power plant and charging the above-mentioned rechargeable battery. 
[0006] Invention of a claim 2 is characterized by carrying the fuel cell system used as the power supply of the above- 
mentioned drive motor during a run, while functioning in a claim 1 as a power plant which charges the above- 
mentioned rechargeable battery, starting the above-mentioned fuel cell system, when the remaining capacity by which 
the above-mentioned rechargeable battery was detected where a main switch is turned off is below a predetermined 
value, and charging the above-mentioned rechargeable battery. 

[0007] In the claim 2, invention of a claim 3 detects the temperature or the OAT of a cell stack object of the above- 
mentioned fuel cell system, when the cell temperature or the OAT this detected is below a freezing point, it starts the 
above-mentioned fuel cell system, and it is characterized by operating this fuel cell system so that a temperature rise 
required for the anti-freeze of the above-mentioned cell stack object may be obtained. 

[0008] In the claim 3, after starting of the above-mentioned fuel cell system, invention of a claim 4 is characterized by 
carrying out warming up of the cell stack object with the power generated by the above-mentioned fuel cell system, 
when the state below the freezing point of the above-mentioned cell stack object continues more than a predetermined 
time. 

[0009] Invention of a claim 5 is characterized by carrying the engine power plant which consists of a generator driven 
with the engine for a run, and this engine in a claim 1, starting the above-mentioned engine power plant, when the 
remaining capacity by which the above-mentioned rechargeable battery was detected where a main switch is turned off 
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is below a predetermined value, and charging the above-mentioned rechargeable battery. 

[0010] In a claim 2 or 5, invention of a claim 6 prepares the charge turning-on-and-off circuit which turns on and off 
the current from the above-mentioned power plant to a rechargeable battery, and the electric discharge turning-on-and- 
off circuit which turns on and off the current from the above-mentioned rechargeable battery to a drive motor, and is 
characterized by carrying out opening-and-closing control of this electric discharge turning-on-and-off circuit and the 
charge turning-on-and-off circuit according to operational status. 

[001 1] In the claim 6, invention of a claim 7 asks for the maximum permission output of a drive motor based on the 
maximum output of a power plant, and is characterized by regulating the demand output of a drive motor below to the 
above-mentioned maximum permission output. 
[0012] 

[Function and Effect of the Invention] Since according to invention of a claim 1 a power plant is started and the 
rechargeable battery was charged when the rechargeable battery remaining capacity periodically detected where a main 
switch is turned off was below a predetermined value, a rechargeable battery can be charged using the idle time at the 
time of un-running, a remaining capacity insufficiency can be compensated, and the power of the sake at the time of 
the sudden acceleration with much power consumption and a climb run can be conserved. 

[0013] Since according to invention of a claim 2 the fuel cell system used as the power supply of a drive motor was 
carried as the above-mentioned power plant while charging the above-mentioned rechargeable battery, while being 
able to run by this system, a power insufficiency can be compensated with a rechargeable battery, and performance- 
traverse ability can be improved. Moreover, a rechargeable battery can be charged using the idle time at the time of un- 
running, a capacity insufficiency can be compensated, and the power of the sake at the time of the sudden acceleration 
with much power consumption and a climb run can be conserved. 

[0014] Since according to invention of a claim 3 this fuel cell system is started and it was made to carry out the 
temperature up of this cell stack object to anti-freeze temperature when the temperature or the OAT of a cell stack 
object of a fuel cell system was below a freezing point, the life fall of the fuel cell system by the freeze of a cell stack 
object is avoidable. 

[0015] According to invention of a claim 4, after starting of the above-mentioned fuel cell system, since it was made to 
carry out warming up of the cell stack object with the power generated by the above-mentioned fuel cell system when 
the state below the freezing point of the above-mentioned cell stack object continued more than a predetermined time 
(i.e., when a temperature rise is late), even when an OAT falls to the very low temperature below the freezing point in 
a cold district etc., the freeze of a cell stack object can be prevented certainly, and the life fall of a fuel cell system can 
be 

[0016] Since according to invention of a claim 5 the above-mentioned engine power plant is started and the above- 
mentioned rechargeable battery was charged when the remaining capacity by which the rechargeable battery was 
detected where a main switch is turned off was below a predetermined value, a rechargeable battery can be charged 
using idle time, the shortage of remaining capacity can be compensated, and the power of the sake at the time of the 
sudden acceleration with much power consumption and a climb run can be conserved. 

[0017] Since according to invention of a claim 6 the charge turning-on-and-off circuit which turns on and off the 
current from the above-mentioned power plant to a rechargeable battery, and the electric discharge turning-on-and-off 
circuit which turns on and off the current from the above-mentioned rechargeable battery to a drive motor are prepared 
and it was made to carry out opening-and-closing control of both this turning-on-and-off circuit according to 
operational status, charge and the discharge current are certainly controllable. 

[0018] For example, when rechargeable battery remaining capacity is in an important point charge state and 
rechargeable battery temperature is during a run in [ predetermined / which can be charged ] a temperature 
requirement, by closing a charge turning-on-and-off circuit, and opening an electric discharge turning-on-and-off 
circuit, power generation current according [ without the discharge current consuming ] to regeneration current or a 
power plant can be used as the charging current, and is efficient. 

[0019] Since according to invention of a claim 7 it asks for the maximum permission output of a drive motor based on 
the maximum output of a power plant and the demand output of a drive motor was regulated below to the above- 
mentioned maximum permission output, a drive motor can prevent not requiring the output beyond the maximum 
permission output of a power plant, and applying a superfluous load to a power plant also in the state of a full throttle, 
and the power down by overload can be prevented to the life fall row of the whole system. 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. Drawing 1 - drawing 8 are drawings for explaining 1 operation gestalt of this invention, and, 
for the side elevation of the motor bicycle carrying the fuel cell drive system by which drawing 1 contains the charging 
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equipment of this operation gestalt, and drawin g 2 , a fuel cell drive structure-of-a-system view and drawin g 3 are 
[ explanatory drawing of charge/electric discharge keying circuit of operation and drawin g 8 of the functional block 
diagram of the controller of a fuel cell system, drawin g 4 - drawin g 7 ] the flow charts for explanation of operation. 
[0021] In drawing_2 , the above-mentioned fuel cell drive system consists of a fuel cell system (FC) 1 and a driving 
gear 2, and this fuel cell drive system charges a battery (rechargeable battery) 28 with the above-mentioned power 
while making it run a motor bicycle 20 by supplying the power generated by the fuel cell system 1 to the drive motor 3 
of the above-mentioned driving gear 2. And when the power generation capacity of the above-mentioned fuel cell 
equipment 1 is insufficient to the demand output by throttle operation of an operator, this insufficiency is compensated 
by the power from a battery 28. 

[0022] The above-mentioned fuel cell system 1 carries out circulation supply of the water into the above-mentioned 
cell stack object 7 by the water supply system 8, and generates the electrical and electric equipment by supplying the 
air further for cooling in the above-mentioned cell stack object 7 by the air supply system 9 while it supplies hydrogen 
to the cell stack object 7 by the hydrogen supply system 6. Moreover, 4 is a FC controller which performs various 
control of this fuel cell system 1 and which is mentioned later. 

[0023] The above-mentioned water supply system 8 supplies the water in a water tank 43 to the above-mentioned cell 
stack object 7 with the water pump 44 for cooling humidification, and it is constituted so that the water which passed 
through this may be returned in a water tank 43 through the heat exchanger 45 for water recovery. 
[0024] The above-mentioned air supply system 9 carries out suction introduction of the open air around a battery 28 
with the cooling fan 3 1 arranged in the below-mentioned ventilation flue 25b, and supplies the this introduced air in the 
above-mentioned cell stack object 7. Moreover, air is made to shunt from above-mentioned ventilation flue 25b by 
Blois 46, and this is supplied in the above-mentioned cell stack object 7 as a dried air by which separation removal of 
the moisture was carried out with the heat exchanger 45 for water recovery. In addition, the moisture by which 
separation was carried out [ above-mentioned ] is collected in the above-mentioned water tank 43. 
[0025] The above-mentioned hydrogen supply system 6 is equipped with the methanol tank 50, the reformer (reformer) 
51 equipped with heater 51a, evaporator 51b, and catalyst bed 51c, and CO reduction equipment 52. The above- 
mentioned reformer 51 heats evaporator 51b with the fUel of the methanol supplied from the methanol tank 50 by 
heater 51a, and the air supplied from burner fan 5 Id, makes the composite fuel of the methanol and water which were 
supplied to this evaporator 51b evaporate, and manufactures hydrogen gas. 

[0026] It is inside in the middle of the piping path which is open for free passage to the above-mentioned CO reduction 
equipment 52, and the air from air pump 52for reaction a is mixed, and it is cooled by the air from fan 52for cooling b, 
and the hydrogen gas by which manufacture was carried out [ above-mentioned ] is supplied to the above-mentioned 
cell stack object 7 after that. 

[0027] The above-mentioned driving gear 2 is constituted so that a battery (rechargeable battery) 28 may be charged 
with the above-mentioned power while supplying the power supplied from the above-mentioned fuel cell system 1 to a 
motor 3 through DC/DC converter (power controller) 2b by main controller 2a for vehicles according to the input 
instructions from the throttle grip of the above-mentioned motor bicycle 20 and making it run this motor bicycle 20. 
When the output of the above-mentioned fuel cell system 1 is insufficient to a demand, it is compensated by the power 
of the above-mentioned battery 28. 

[0028] As shown in the left-hand side portion of drawin g 3 , the above-mentioned DC/DC converter 2b intervenes 
between the above-mentioned fuel cell system 1 and the battery 28, and this DC/DC converter 2b has the function 
which the voltage/current which the fuel cell system 1 outputs are changed, and is changed into new voltage/current. 
Moreover, this DC/DC converter 2b detects the reference signal voltage inputted from a controller 4, and has the 
function to adjust DC/DC output voltage free so that it may mention later. 

[0029] The above-mentioned FC controller 4 has the function shown in drawing 3 . Namely, the system power control 
section 1 1 to which this controller 4 mainly carries out package management of the power supply of the various 
equipments for operating the above-mentioned fuel cell system 1 and a driving gear 2 (system power control function), 
The charging current control section 12 which controls the charge state of a battery 28 (charging current control 
function), The warming-up operation-control section 13 for preventing the freeze of the cell stack object 7 (warming- 
up operation-control function), Voltage, the voltage of the fuel cell system 1 inputted through the current detecting 
elements 53a and 53b, and FC output operation part 53 that sets up the maximum permission output to a motor based 
on current, It has the rechargeable battery protection control section 14 which sets up the maximum permission output 
to a motor based on battery capacity and temperature, and opens and closes open/close switches 32a and 33a (relay). 
[0030] By the above-mentioned controller 4, after a main switch 5 is turned off, the power for functional maintenance 
is continuously supplied from a battery 28. The on-off logic of a main switch 5 is detected by the main-switch 
detecting element 16 through interface 15a. at the time of OFF detection moreover, by the function as a system power 
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control section 1 1 The controller power supply 17 is controlled by the low-power state, and the power supply of motor 
controller 2a and DC/DC converter 2b is turned off through Interfaces 15b and 15c. In addition, it becomes the main 
functions that a timer signal is outputted from the timer time detecting element 18 for every fixed time, and the on-off 
detecting signal of a main switch 5 is outputted in the state of [ above-mentioned ] a low power. 
[0031] After OFF of the above-mentioned main switch 5, if fixed time passes, a controller 4 will reboot, moreover, by 
the function as the above-mentioned charging current control section 12 It is detected by real time by the sensor which 
is not illustrated with the addition remaining capacity calculated from current addition. Rechargeable battery remaining 
capacity is judged from voltage detecting-element 12c, the battery voltage inputted through 12d of temperature 
detecting elements, and temperature. If this rechargeable battery remaining capacity is not a full charge, an activate 
request signal will be outputted to FC starting judgment section 12a, and a starting on-off signal will be outputted to 
the fuel cell system 1 through interface 15d. Moreover, a voltage instruction value is outputted to DA converter 12b, 
and a reference voltage signal is supplied to DC/DC converter 2b through interface 15c. In addition, the charging 
current from DC/DC converter 2b is always detected by the current sensor 19, and it is inputted into this charging 
current control section 12 through current detecting-element 12e, and the output voltage of DC/DC converter 2b is 
controlled so that a battery 28 is charged by the optimal charging current. 

[0032] In the fuel cell system 1, although noise is not generated from the power generation operation itself, motor 
sound, such as an air pump for a reaction, a cooling pump, and a cooling fan, etc. occurs here. Although such sound is 
not worried during a run, it may sense under parking and in the dead of night as the noise which the fuel cell system 1 
starts automatically by the automatic-battery-charge function. 

[0033] Then, with this operation form, user switch 12f is prepared in the user control panel so that a user can set up 
effective/invalid of the automatic-battery-charge function of the fuel cell system 1 according to a situation. 
Determination of the existence of an automatic-battery-charge function is enabled by detecting turning on and off of 
this user switch 12f. 

[0034] By the function as the above-mentioned warming-up operation-control section 13, at the time of the reboot for 
every fixed time by the timer The OAT detected by OAT sensor 13a reads through interface 15e and temperature 
detecting-element 13b. Rareness, Moreover, the temperature of the cell stack object 7 of the fuel cell system 1 is read 
through interface 15c and temperature detecting-element 13c. It is concerned with battery remaining capacity, an 
activate request signal and a voltage instruction value signal are outputted to the ** case by which temperature below 
the freezing point was detected as an OAT or cell temperature that there is nothing, the fuel cell system 1 starts, and a 
warm-up of the fuel cell system 1 is performed. 

[0035] In this warm-up, the output from DC/DC converter 2b is first forbidden by adjustment of the reference voltage 
signal of DC/DC converter 2b. Then, thereby, while the fuel cell system 1 generates only power required for own 
operation and making fuel consumption into the minimum, the cell stack object 7 is warmed slowly and, as a result, a 
freeze is prevented. 

[0036] And a warm-up of the above-mentioned fuel cell system 1 is continued until it becomes the temperature field 
which the degree of cell stack temperature by which detection was carried out [ above-mentioned ] does not freeze. In 
this warm-up, when a temperature rise is late, reference signal voltage is adjusted to a large value, prohibition of the 
output from DC/DC converter 2b is canceled, and the amount of power generation by the fuel cell system 1 increases. 
In this case, the excessive power outputted from DC/DC converter 2b is consumed at the heater 34 formed near the FC 
cooling fan 31, the warm air warmed by this heater generation of heat is supplied to the cell stack object 7 by the 
cooling fan 31, and, as a result, warming up of this cell stack object 7 is promoted. In addition, you may adopt the 
method of warming circulating water of the cell stack object 7 with the power of the above-mentioned excess. In this 
case, it will be warmed by circulating water from the interior of a cell. 

[0037] After the full charge of the battery 28 is carried out as mentioned above and the temperature rise for freeze 
evasion is checked, an OFF signal is outputted from a controller 4 to the fuel cell system 1, and self shifts to a low- 
power state again after that. 

[0038] In addition, the fuel cell system 1 surely generates heat with power generation. In this case, overheating of the 
cell stack object 7 has serious influence on the performance and life of the fuel cell itself. For this reason, water-cooled 
structure is adopted as a cell stack object, and if it is air cooling, it has the cooling fan etc. In order that warm-up **** 
of the above-mentioned freeze evasion may raise temperature early except for the case where the warm air by above- 
mentioned heater generation of heat is supplied, as for the above-mentioned cooling fan, considering as the 
composition which is not rotated is desirable. 

[0039] In cell temperature, even if too low and too high, a performance falls, and the fuel cell system 1 has the 
temperature zone of optimum efficiency further again. Therefore, it is desirable although considered as the composition 
which does not turn a cooling fan for the time being in order that power generation at a room temperature may also 
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promote warming up of a cell stack object after starting. 

[0040] The above-mentioned rechargeable battery protection control section 14 functions as follows. Based on the 
battery voltage read through above-mentioned voltage detecting-element 12c, 12d of temperature detecting elements, 
and current detecting-element 12e, temperature and the charging current, and the discharge current, battery capacity is 
calculated in capacity calculation section 14a, and the maximum permission output (load limitation value) to a drive 
motor 3 is calculated by the above-mentioned rechargeable battery protection control section 14 based on this battery 
capacity and the above-mentioned battery temperature. 

[0041] And while the maximum permission output for which motor output calculation section 2c was asked by the 
above-mentioned rechargeable battery protection control section 14 and the above-mentioned FC output operation part 
53 is inputted The throttle opening detected by throttle sensor 2d is inputted through interface 15f. from the above- 
mentioned maximum permission output by this by smallness And the motor output according to the above-mentioned 
throttle opening calculates, and this motor control signal is outputted to motor controller 2a through interface 15g. 
[0042] The control signal created on the other hand based on battery capacity, battery temperature, etc. which were 
calculated by the above-mentioned capacity calculation section 14a is outputted to the charge turning-on-and-off 
circuit 32 and the electric discharge turning-on-and-off circuit 33. This charge turning-on-and-off circuit 32 consists of 
open/close switch (relay) 32a and diode 32b which permits only the current by the side of a battery, and the electric 
discharge turning-on-and-off circuit 33 consists of open/close switch (relay) 33a and diode 33b which permits only the 
current from a battery. In addition, the above-mentioned charge and the electric discharge turning-on-and-off circuits 
32 and 33 are a battery 28. - You may prepare in a side very much. 

[0043] The above-mentioned open/close switches 32a and 33a are opened and closed on the conditions shown in 
drawing 4 - drawing 7 here. That is, drawing 4 is the case where both charge and electric discharge are forbidden, and 
both charge open/close switch 32a and electric discharge open/close switch 33a have open. Moreover, drawing 5 
permits charge, electric discharge is the case where it forbids, charge open/close switch 32a is close, and electric 
discharge open/close switch 33a has open. Furthermore, drawing 6 forbids charge, electric discharge is the case where 
a permission is granted, charge open/close switch 32a is open, and electric discharge open/close switch 33a has close. 
Drawing_7 is the case where both charge and electric discharge are permitted, and both electric discharge open/close 
switch 32a and charge open/close switch 33a have close further again. 

[0044] It is adopted that it is a full charge when battery temperature is higher than a upper limit or lower than a lower 
limit as charge prohibition conditions here, or ** is adopted, and there is battery temperature within limits which can 
be charged as charge permission conditions, and there is battery capacity within limits [ predetermined ] which can be 
charged. 

[0045] Moreover, it is adopted that below predetermined electric discharge prohibition capacity value and battery 
temperature have a battery capacity higher than a upper limit, it is lower than a lower limit as electric discharge 
prohibition conditions, or ** is adopted, and battery remaining capacity is more than predetermined electric discharge 
possible capacity as electric discharge permission conditions, and there is battery temperature within limits 
[ predetermined ] which can be discharged. 

[0046] And the above-mentioned fuel cell system 1 and the driving gear 2 are carried in the motor bicycle 20 shown in 
drawing 1 , and this motor bicycle 20 has the following outline structures. The body frame 21 is the thing of a type 
which connected the side pipes 21c and 21c of the left and a right couple to the soffit of main pipe 21b prolonged in a 
back slanting lower part from head-tube 21a of the front end, extended these side pipes 21c and 21c back at an 
abbreviation horizontal, formed 21d of low-floor ******, and extended this to the back slanting upper part further. 
[0047] A front fork 22 is supported pivotably by the above-mentioned beef fat pipe 21a free [ right-and-left steering ], 
a front wheel 23 is supported to revolve with the soffit of this front fork 22, and the steering handle 24 is being fixed to 
the upper limit. Moreover, the sheet 30 is carried above the above-mentioned side pipe 21c, and the circumference of 
the above-mentioned front fork 22 and the right-and-left flank of the body frame 21 are surrounded with the body 
covering 25 made of a resin. 

[0048] Moreover, the front end section of the motor unit 26 of a unit swing formula is supported pivotably by the back 
slanting upper part extension of the above-mentioned side pipe 21c, and the rear wheel 27 is supported to revolve with 
the back end section of this motor unit 26. This motor unit 26 combines in one the motor 3 which turned the axis to the 
cross direction and has been arranged, and the transmission case 29 back prolonged in the vehicles left-hand side 
section. 

[0049] Moreover, the casing 10 by which the battery 28 grade of the cell stack object 7 of the above-mentioned fuel 
cell system 1 and the above-mentioned driving gear 2 was held on support frame 2 le constructed in 21 d of ****** of 
right and left of the above-mentioned body frame 21 and 2 Id and 21e is carried. Moreover, the above-mentioned water 
tank 43 is carried in this casing 10 bottom, and the above-mentioned methanol tank 50 is carried in the body rear. In 
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addition, 50a is an opening-and-closing valve, and 50b is a pressure regulating valve. 

[0050] And in the above-mentioned body covering 25, cowling duct 25b which introduces a run wind towards the 
above-mentioned casing 10 is formed, and opening of the wind hole 25a of this cowling duct 25b is carried out towards 
the vehicles front. Moreover, the above-mentioned cooling fan 31 is arranged at the above-mentioned casing 10 
entrance section of the above-mentioned cowling duct 25b. Moreover, the cooling wind which came out of casing 10 is 
discharged by 25d shell exterior of derivation mouths through derivation way 25c by which the above-mentioned 
methanol tank 50 has been arranged. 

[0051] Operation of this operation form is explained in full detail based on the flow chart of drawin g 8 . If OFF of a 
main switch 5 is detected and an automatic battery charge and an anti-freeze program start, a controller 4 will shift to a 
small power state (low-power state), if it stands by in the state of small power until a timer signal when an external 
signal 5, for example, a main switch, carries out ON detecting-signal ****** predetermined-time progress is inputted, 
and an external signal is inputted, a small power state will be canceled and the kind of external signal will be judged 
(Steps SI -S4). 

[0052] When [ both ] an external signal is a main-switch-on detecting signal, while charge on-off switch (relay for 
charge) 32a and electric discharge on-off switch (relay for electric discharge) 33a are made close, a fuel cell system 
start switch is turned on (Steps S5 and S6). moreover, 12f of user configuration switches, battery voltage, battery 
temperature, and throttle opening input - having (Steps S7-S9) ~ Battery remaining capacity calculates (Step S10), 
and when battery remaining capacity is a battery piece below a predetermined value, relay 33a for electric discharge is 
turned off (Step SI 2). Moreover, when it is not a battery piece or a full charge, either, relay 32for electric discharge a 
and relay 33a for charge are held for both at ON (Step SI 3). A motor load limitation value (the maximum permission 
output value) is calculated, and a motor output value is determined from this limiting value and throttle opening (Step 
S 14 15). In addition, when it is judged that a battery is a full charge in the above-mentioned step SI 1, relay 32a for 
charge is turned off (Step SI 6), and a motor output value is determined immediately, without setting up a motor load 
limitation value. And when ON of a main switch 5 is continuing, it returns to Step S6, and when turned off, it returns to 
Step SI. 

[0053] In the above-mentioned step S4, when an external signal is a timer signal, the temperature of the cell stack 
object 7, battery voltage, and battery temperature are inputted, and battery remaining capacity is calculated (Steps SI 8- 
S20). And by the case where the degree of cell stack temperature is beyond a predetermined value, when battery 
capacity runs short, 12f of user configuration switches is checked (Steps S21-S23). 

[0054] When 12f of user configuration switches is automatic-battery-charge prohibition, the amount of self-discharge 
is calculated, battery remaining capacity is calculated (Steps S24 and S25), and it returns to Step SI after that. 
Moreover, when 12f of user configuration switches is automatic-battery-charge operation, it shifts to an automatic- 
battery-charge step. In addition, when battery capacity is insufficient, it shifts to Step S24 regardless of a user 
configuration switch. 

[0055] When the degree of cell stack temperature is below a predetermined value in the above-mentioned step S21, and 
when the user configuration switch serves as automatic-battery-charge operation at Step S23, a fuel cell system start 
switch is turned on (Step S26), the degree of cell stack temperature is inputted into battery current, battery voltage, 
battery temperature, and a pan (Steps S27 and S28), and battery capacity and the degree of cell stack temperature are 
judged (Step S29). 

[0056] When battery capacity is insufficient, calculation of battery capacity and calculation of a required charging 
current value are performed (Steps S30 and S31), a fuel cell system-demand output is calculated continuously, D/A 
conversion of this calculated value is carried out, and a voltage value is outputted to DC/DC converter 2b (Steps S32- 
S34). 

[0057] A heater 34 is turned off, when the degree of cell stack temperature is judged to be below a predetermined value 
at Step S29, and when a heater 34 is turned on when the state below this predetermined temperature is continuing more 
than the predetermined time, and not continuing more than a predetermined time (Steps S35-S37). In addition, battery 
capacity is not insufficient, and when the degree of cell stack temperature is not below predetermined temperature, 
processing shifts to Step SI. 

[0058] Thus, according to this operation gestalt, where a main switch 5 is turned off, the remaining capacity of a 
battery 28 is detected periodically. Since the fuel cell system 1 is started and the battery 28 was charged when the 
detected this battery remaining capacity was below a predetermined value The distance which can be run is extensible, 
while fully being able to charge a battery 28 using the idle time at the time of un-running, such as night, being able to 
compensate an insufficiency and being able to compensate the shortage of an output of the fuel cell system 1 at the 
time of a run. 

[0059] Moreover, with this operation gestalt, since this fuel cell system 1 is started and it was made to carry out the 
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temperature up of the cell stack object 7 to anti-freeze temperature when the temperature or the OAT of the cell stack 
object 7 of the fuel cell system 1 was below a freezing point, the life fall of the fuel cell system 1 by the freeze of the 
cell stack object 7 is avoidable. 

[0060] furthermore, when the state below the freezing point of the above-mentioned cell stack object 7 continues more 
than a predetermined time after starting of the above-mentioned ftiel cell system 1 (i.e., when temperature rise speed is 
slow) Since a heater 34 is made to generate heat with the power generated by the above-mentioned fuel cell system 1 , 
the warm air by this is supplied to the cell stack object 7 with a cooling fan 3 1 and it was made to carry out warming 
up of this Even when an OAT falls to the very low temperature below the freezing point in a cold district etc., the 
freeze of the cell stack object 7 can be prevented certainly, and the life fall of the fuel cell system 1 can be avoided. 
[0061] Since the electric discharge turning-on-and-off circuit 33 which turns on and off the discharge current from the 
charge turning-on-and-off circuit 32 which turns on and off the charging current from the above-mentioned fuel cell 
system 1 to a battery 28, and a battery 28 to a drive motor further again is formed and the charging current and the 
discharge current were controlled according to the operation situation, charge and the discharge current are certainly 
controllable as follows. 

[0062] For example, ** battery temperature is higher than a upper limit, or from a lower limit, as shown in drawin g 4 , 
by making open both the charge turning-on-and-off circuit 32 and the electric discharge turning-on-and-off circuit 33, a 
low case forbids both charge and electric discharge, and can avoid the life fall of a battery 28. 
[0063] ** Battery remaining capacity is below electric discharge prohibition capacity value, and regeneration current 
can be used as the charging current, without the discharge current consuming by closing the charge turning-on-and-off 
circuit 32, and opening the electric discharge turning-on-and-off circuit 33, as shown in drawing 5 , when there is 
battery temperature within limits [ predetermined ] which can be charged, and it is efficient. 
[0064] ** The power generation force of the fuel cell system 1 and the auxiliary power by the battery 28 can be 
demonstrated to the maximum extent by opening the charge turning-on-and-off circuit 32, and closing the electric 
discharge turning-on-and-off circuit 33, as shown in drawing 6 , when a battery is in a full charge state and battery 
temperature is in the predetermined range which can be discharged, and the maximum can be made to demonstrate the 
motorised force by use. 

[0065] ** Battery remaining capacity is beyond a predetermined value, when there is battery temperature within limits 
[ predetermined ] which can be discharged [ charge/], it can use effectively as motorised auxiliary power, charging a 
battery 28 by making open both the charge turning-on-and-off circuit 32 and the electric discharge turning-on-and-off 
circuit 33, as shown in drawing 7 , and the distance which can be run can be extended. 

[0066] Since it asks for the maximum permission output of a drive motor based on the maximum output of the fuel cell 
system 1 and the demand output of a drive motor was regulated below to this maximum permission output further 
again, also in the state of a full throttle, a drive motor can prevent not requiring the output beyond the above-mentioned 
maximum permission output, and applying a superfluous load to the fuel cell system 1, and can prevent the life fall of 
the whole system. 

[0067] In addition, although DC/DC converter 2b was used for output adjustment of the fuel cell system 1 with the 
above-mentioned operation gestalt, this DC/DC converter is not indispensable in this invention. For example, it is also 
possible to order it from a controller required current value / voltage value by technique, such as serial communication, 
and to take out required current/voltage to the fuel cell system 1 . 

[0068] Moreover, it is also possible to use a switching element like FET instead of the above-mentioned DC/DC 
converter, and to control the output of a fuel cell system. 

[0069] The above-mentioned operation gestalt explains the case where a power plant is the fuel cell system 1 further 
again, and as a power plant in this invention merely The engine power plant which consists of a generator driven by the 
gasoline engine, the diesel power plant, the gas engine, etc. and these is also employable. When the battery remaining 
capacity detected where a main switch 5 is turned off is below a predetermined value, this engine power plant is started 
and you may make it charge a battery. Even when it does in this way, a battery can be charged using idle time, the 
shortage of battery remaining capacity can be compensated, and the distance which can be run can be extended. 
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* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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